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Neurite  fasciculation,  intracellular  signaling 
during,  roles  of  NgCAM  and  axonin-1 
during,  135:253 

Neurite  outgrowth,  interaction  between 
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velopment  of,  cerebellum  of  hypothy¬ 
roid  rats  in  vivo,  133:631 
phosphoprotein  stathmin  essential  for 
nerve  growth  factor-stimulated  differ¬ 
entiation.  133:1383 
p53-induced  apoptosis  in,  135:1085 
tenascin-C  contains  distinct  adhesive,  anti¬ 
adhesive,  and  neurite  outgrowth  pro¬ 
moting  sites  for,  132:681 
tubulin  transport  in,  133:1355 
Neurotoxin  Cl,  of  Clostridium  boiulinum, 
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interaction  with  L-selectin  and,  135:523 
intracellular  pH  regulation  during  spread¬ 
ing  of  human,  133:1391 
Na'^/H'^  exchange  activity  during  phago¬ 
cytosis  in,  human,  role  of  Fc-y  receptors 
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tein,  required  for  normal  spindle  as¬ 
sembly  kinetics,  and  spindle  stabiliza¬ 
tion  during  metaphase  arrest, 

134:455 

Novel  protein,  pinin,  reinforcement  role  in 
intermediate  filament-desmosome 
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scription  and  replication  of  three  DNA 
virus  families,  134:815 
Nuclear  envelope,  accumulation  of  Nupl53 
in.  134.1141 

Nuclear  envelope  breakdown 
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effect  of  RanBPl  on  p97  interactions  in, 
135:559 

pathway  of,  involves  interaction  of  trans¬ 
port  ligand  complex  with  cytoplasmic 
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and  rat-kangaroo  homologues, 

133:43 

transmembrane  component  of  tight  junc¬ 
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tion  of.  NMDA  as  receptor  for,  role  of 
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699 


triggering  of  M-phase  in,  starfish,  novel 
component  of  maturation-promoting 
factor  besides  cdc2  kinase,  132:125 
Oogenesis 
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late  skeletal  muscle  development 
through  autocrine  and,  132:1151 
Paramyosin 

in  Drosophila  muscles.  134:81 
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Patches,  movement  of  cortical  actin,  yeast, 
132:861 

Pathways,  of  synaptic  vesicles,  active  and 
nonactive  zones  of,  135:797 
Paxillin,  viniculin-  and  FAK-interaction  do¬ 
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menclature  for,  135:1 
Peroxisomes 

interaction  between  Pex5p  and  Pexl3p  in 
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central  apparatus  in  Chlamydomonas 
flagella,  encodes  a  protein  with  arma¬ 
dillo  repeats,  132:359 
pH 

during  spreading  of  human  neutrophils, 
intracellular,  133:1391 
endosomal  pCOP  involved  in  formation 
of  transport  vesicles  is  dependent  on, 
destined  for  late  endosomes,  133:29 


in  Golgi  complex,  measurement  of,  134: 
1387 

pH  sensitivity,  in  interactions  between  F- 
actin,  EF-la  and  aminoacyl-tRNA, 
135:953 
Phagocytosis 

deficient  signaling  during  FceRl- 
mediated,  134:1427 

Dictyostelium  mutants  lacking  multiple 
classic  myosin  I  isoforms  reveal  combi¬ 
nations  of  shared  and  distinct  func¬ 
tions,  133:305 

fates  of  phagocytosed  particles  after  deliv¬ 
ery  into  macrophage  lysosomes,  132: 
585 

Na^/H'^  exchange  activity  during,  human 
neutrophils,  role  of  Fey  receptors  and 
tyrosine  kinases,  132:1037 

role  of  phosphoinositide  3-kinase  in  com¬ 
pletion  of,  135:1249 
Phagosomes 

fates  of  phagocytosed  particles  after  deliv¬ 
ery  into  macrophage  lysosomes,  132: 
585 

fusion  with  lysosomes,  calcium- 

independent  event  in  macrophages, 
132:49 

Phakinin,  and  filensin  form  beaded  interme¬ 
diate  filaments  and  coassemble  de 
novo  in  cultured  cells,  132:643 
Pharynx,  eat-5  required  for  synchronized 
muscle  contractions  of,  134:537 
PH-domain,  in  regulatory  region  of  protein 
kinase  C  p  (PKCp),  134:1401 
Phorbol  12-myristate  13-acetate  (PMA),  in¬ 
duces  a2  integrin  mRNA  level,  through 
promoter-directed  transcription,  134: 
1.301 

Phosphatidic  acid,  production  of,  involved  in 
coatomer  binding  to  membranes,  134: 
295 

Phosphatidylinositol,  effect  on  CD44/ERM 
interaction,  135:37 

Phosphatidylinositol  4,5-bisphosphate,  cap¬ 
ping  protein  released  from  n-octyl  p-D 
glucopyranoside  (OG)-permeabilized 
platelets  on  treatment  with,  134:389 
Phosphatidylinositol  3-kinase,  signaling 
pathway  in  acetylcholine  receptor- 
inducing  activity,  134:465 
Phospho-epitopes,  mitotic  mechanisms  in 
Alzheimer's  disease,  132:413 
Phosphoinositide  3-kinase,  role  in  comple¬ 
tion  of  macropinocytosis  and  phagocy¬ 
tosis,  effect  in  pseudopod  formation 
signaling,  135:1249 

Phospholipase  D,  mediates  ADP  ribosyla- 
tion  factor-dependent  formation  of 
Golgi  coated  vesicles,  134:295 
Phospholipase  (PLC)-y,  epidermal  growth 
factor-induced  activation  of,  causes  re¬ 
lease  of  gelsolin  from  plasma  mem¬ 
brane  and  remodeling  of  actin  cyto- 
skeleton  in  submembrane  region  of  cell 
protrusions,  134:689 
Phosphoprotein 

modified  in  cell  cycle-dependent  manner, 
spindle  pole  body  component,  Saccha- 
romyces  cerevisiae,  132:903 
stathmin  essential  for  nerve  growth  factor- 
stimulated  differentiation,  133:1383 
Phosphorylation 

of  adaptors,  in  vivo  response  of  clathrin- 
coated  vesicles  to,  135:635 
agrin-induced  acetylcholine  receptor  clus¬ 
tering  in  mammalian  muscle  requires 
tyrosine,  132:937 

anchorage  mediated  by  integrin  a6p4  to 
laminin  5  regulates  tyrosine,  epiligrin, 
membrane-associated  protein,  132:727 


of  a-factor  receptor  (Ste3p),  134:661 
of  IkB-o  is  inhibited,  degradation  and  sub¬ 
sequent  NF-kB  activation  by  glu¬ 
tathione  peroxidase  overexpression, 
133:1083 

key  mechanism  in  regulation  of  gap  junc¬ 
tion  communication,  134:1019 
of  linker  histone  8,  occurs  early  in  Tet- 
rahymena  conjugation  when  micronu¬ 
clei  become  transcriptionally  active, 
135:1219 

mitotic  mechanisms  in  Alzheimer’s  dis¬ 
ease,  1.32:413 

14-3-3  proteins  associate  with  phosphory- 
lated  simple  epithelial  keratins  during 
cell  cycle  progression  and  act  as  solu¬ 
bility  cofactor,  133:345 
regulation  of  dynamic  properties  of  inter¬ 
mediate  filaments  in  vivo  by,  134:971 
of  retinoblastoma  protein  linked  to  adhe¬ 
sion-dependent  cell  cycle  progression, 
expression  of  cyclin  Dl,  activation  of 
cyclin  E-cdk2, 133:.391 
of  Sir3p.  in  transcriptional  silencing  regula¬ 
tion,  activated  by  MAP  kinase,  135:571 
Spc42p  is  phosphorylated  component  of 
spindle  pole  body  with  essential  func¬ 
tion  during  SPB  duplication,  Saccharo- 
myces  cerevisiae,  132:887 
spindle  pole  body  component  is  phos¬ 
phoprotein  that  is  modified  in  cell  cy¬ 
cle-dependent  manner,  Saccharomy- 
ces  cerevisiae,  132:903 
stimulation  of  p,  integrins  on  fibroblasts 
induces  PDGF  independent  tyrosine, 
PDGF  p-receptors,  132:741 
of  P4  subunit  at  multiple  tyrosine  residues, 
by  activation  of  epidermal  growth  fac¬ 
tor  receptor  activation,  134:241 
synergy  between  integrins  and  growth  fac¬ 
tors  activate,  135:1633 
Trk  A  receptor  ectodomain  cleavage  gen¬ 
erates  tyrosine-phosphorylated  cell- 
associated  fragment,  132:427 
tyrosine,  of  p-catenin,  mediated  by  TrkA, 
1.34:1519 

tyrosine,  of  Cek9, 135:781 
of  vimentin  by  protein  kinase  C  coupled 
with  reorganization  of  intracellular 
membranes,  mitosis-specific.  133:141 
Xenopus  laevis  actin-depolymerizing  fac- 
tor/cofilin  is  a  protein  regulated  by,  es¬ 
sential  for  development,  132:871 
Phosphotyrosine,  increases  in  levels  of.  cor¬ 
relate  with  changes  in  subcellular  local¬ 
ization  of  Sre  and  its  substrates.  1.34: 

783 

Photosystem  II,  two-dimensional  crystals  of, 
biochemical  characterization,  cryoelec- 
tron  microscopy,  localization  of  Dl 
and  cytochrome  b559  polypeptides, 
1.32:823 

PI-3  kinase,  potential  sites  of,  function  in  en- 
docytic  pathway  revealed  by  Pl-3  ki¬ 
nase  inhibitor,  wortmannin.  132:595 
Pinin,  characterization  of  novel  protein,  re¬ 
inforcement  role  in  intermediate  fila- 
ment-desmosome  complex,  135:1027 
PIP2-binding  peptide,  induces  cell  motility 
in  absence  of  epidermal  growth  factor- 
receptor  signaling.  134:689 
PKC,  behavior  of,  during  formation  stages  of 
post-Golgi  vesicles,  1.35:355 
Plakoglobin 

binding  to  desmosomal  cadherins,  pat¬ 
terns  of  binding  sites  and  topogenic  po¬ 
tential,  133:359 

essential  component  of  myocardiac  des- 
mosomes,  effect  of  null  mutation  of 
gene  for.  135:215 


The  Journal  of  Cell  Biology,  Volume  135,  1996 


1972 


fascin  binding  to,  134:1271 
suppression  of  tumorigenicity  by,  aug¬ 
menting  effect  of  N-cadherin,  133:199 
Plakophilin  2,  discovery  and  localization  of, 
in  desmosomes  and  karyoplasm,  135: 
1009 

Plasma  membrane 

different  biosynthetic  transport  routes  to, 
BHK  and  CHO  cells,  133:247 
distribution  of  a  subunits  and  Py  subunits 
of  heterotrimeric  G  proteins  on,  Golgi, 
exocrine  pancreas,  133:1027 
features  of  p59'^'"  src  homology  4  domain 
define  motif  for  immune-receptor 
tyrosine-based  activation  motif  binding 
and  for  localization  of,  133:1007 
transport  of  external  Lys-Asp-Glu-Leu 
protein  from,  endoplasmic  reticulum, 
KDEL,  cholera  toxin  in  vero  cells,  133: 
111 

vesicular  transport  of  MHC  class  11  mole¬ 
cules  from  lysosomal  structures  to,  135: 
611 

Plasminogen  activator  inhibitor- 1  (PA  1), 
governs  urokinase  receptor-mediated 
cell  adhesion  and  release.  134:1563 
Plasmodium,  identification  and  character¬ 
ization  of  developmental  defect  of 
male  gametocytes  of.  135:269 
Platelet  actin  filament,  barbed  ends,  coordi¬ 
nated  regulation  by  gelsolin  and  cap¬ 
ping  proteins,  134:389 
Platelet-derived  growth  factor 
extracellular  matrix  alters  regulation  by, 
fibroblast  integrins,  132:239 
regulation  of  Ot  integrin  gene  expression 
by,  134:1301' 

stimulation  of  p,  integrins  on  fibroblasts 
induces  PDGF  independent  tyrosine 
phosphorylation  of  PDGF  p-receptors. 
132:741 

Pleckstrin  homology  domains,  associations 
among  SH3  domain-containing  proteins, 
Rho-type  GTPases  and.  yeast,  133:879 
Plectin 

in  cytoskeleton,  microtubule  interaction 
with  intermediate  filaments  mediated 
by,  135:991 

defect  in  expression  of,  in  epidermolysis 
bullosa  simplex-muscular  dystrophy, 
134:1455 

Plectin-vimentin  network  junction,  basic 
amino  acid  residue  cluster  within  nu¬ 
clear  targeting  sequence  motif,  essen¬ 
tial  for,  134:1455 

Plus-end  vesicles,  of  squid  axon  vesicles, 
copurify  with  tightly  bound  kinesin 
motors,  override  minus-end  motors 
during  transport,  135:383 
Pmp47,  absence  of,  causes  defects  in  trans¬ 
port  and  folding  of  specific  matrix  en¬ 
zyme,  134:37 

Po,  myelin  protein,  truncated,  dominant¬ 
negative  effect  on  adhesion,  134:1531 
Polarity 

antiglycolipid  antibody  interferes  with  baso- 
lateral  tight  junction  formation  and  baso- 
lateral.  inhibits  Madin-Darby  canine  kid¬ 
ney  cell  adhesion  to  laminin.  133:695 
apicobasal,  maintained  by  Discs  large 
(Dig)  protein,  in  Drosophila  epithelia, 
134:1469 

BED!  required  for  efficient  bud  emer¬ 
gence  and  polarized  growth,  Saccharo- 
myces  cerevisiae,  gene  encoding  galac- 
tosyltransferase  homologue,  132:137 
myosin  I  proteins  required  for,  actin  cy¬ 
toskeleton,  synthetic  lethality  screen 
identifies  novel  yeast  myosin  1  gene, 
MY05, 133:1277 


reversible  loss  in  mammary  epithelial 
cells,  estrogen-dependent  c-JunER 
protein,  destabilization  of  adherens 
junctions,  132:1115 

traffic,  detergent  solubility  and,  glyco- 
sylphosphatidylinositol-anchored  pro¬ 
tein  after  LDL-deprivation  of  MDCK 
cells,  133:1265 

transport  of  vesicular  stomatitis  virus  G 
protein  to  cell  surface  is  signal  medi¬ 
ated  in  polarized  and  nonpolarized 
cells,  133:543 

Polarized  membrane  transport,  promoted  by 
Rab8,  through  reorganization  of  actin 
and  microtubules  in  fibroblasts,  135: 

153 

Polo-like  kinase  I,  in  human  cells,  matura¬ 
tion  of  mitotic  centrosomes  and  spindle 
formation  requires,  135:1701 
Polyadenylated  RNA,  localization  of  viral 
RNA  and  snRNP  and,  135:303 
Polycystic  kidney  disease,  sea  urchin  sperm 
receptor  for  egg  jelly  is  modular  pro¬ 
tein  with  extensive  homology  to  human 
protein  of.PKDl,  133:809 
Polymeric  immunoglobulin  receptor,  signal 
transduction  by,  role  in  regulation  of 
receptor  transcytosis,  133:997 
Polymerization 

of  actin,  effected  by  elongation  factor  1  o, 
135:1309 

of  actin,  effects  of  capping  protein  and 
polyphosphoinositides  on,  135:169 
active  transport  of  photoactivated  tubulin 
molecules  in  growing  axons  revealed 
by  new  electron  microscopic  analysis, 
133:1347 

of  fibronectin,  pi  integrin-dependent  and 
-independent,  132:227 
novel  role  for  integrin-binding  III-IO  mod¬ 
ule  in  fibronectin  matrix  assembly,  133: 
431 

tubulin  transport  in  neurons,  133:1355 
Polymorphonuclear  leukocytes 
adhesion  triggers  disorganization  of  en¬ 
dothelial  adherens  junctions,  135:497 
chloride  ion  efflux  induced  by  tumor  ne¬ 
crosis  factor  in,  135:51 1 
deficiency  of  Src  family  kinases  p59/61''‘* 
and  pSS'^Tf;'-  results  in  defective  adhe¬ 
sion-dependent  neutrophil  functions, 
133:895 

Polypeptide  Dl,  biochemical  characteriza¬ 
tion,  cryoelectron  microscopy,  and  lo¬ 
calization  of  polypeptide  cytochrome 
b559  and,  two-dimensional  crystals  of 
photosystem  11, 132:823 
Polyphosphoinositides,  effects  on  capping 
protein  of  actin,  role  in  regulating  actin 
polymerization,  135:169 
Polysialylation,  contractile  activity  regulates 
isoform  expression  and.  NCAM  in  cul¬ 
tured  myotubes,  involvement  of  Ca’^ 
and  protein  kinase  C,  132:969 
Pore,  formation  and  kinetics  of  fusion,  in¬ 
duced  by  baculovirus  GP64, 135:1831 
Position,  of  genes,  in  periphery  of  chromo¬ 
some  territories,  independent  of  gene 
expression.  135:1 195 
Post-Golgi  vesicles,  processes  and  require¬ 
ments  of  coat  and  bud  assembly  and  ves¬ 
icle  scission  in  formation  of.  behavior  of 
PKC  on  formation  stages  of,  135:355 
Postsynaptic  compartment,  characterized  by 
presence  of  postsynaptic  density,  in 
type  I  synapses,  134:1051 
Potassium  ion  channel,  in  MDCK  cells,  basis 
for  localization  of  polarized  and  clus¬ 
tered  distribution  of  Kv2.1,  correlation 
of  detergent  solubility  with,  135:1619 


Potocytosis,  folate  receptors  clustered  in  ca- 
veolae  necessary  for,  134:1169 
ppl25'^'''^,  functions  to  suppress  apoptosis  in 
fibroblasts,  135:1383 
Pre-mRNA 

dynamic  transcription-dependent  organi¬ 
zation  of  splicing  factors  of,  polytene 
nuclei,  133:929 

intron-dependent  recruitment  of  splicing 
factors  of,  sites  of  transcription,  133: 

719 

Pre-B  cells,  interaction  with  stromal  cell 
products,  134:771 

Precursor  proteins,  interactions  with  compo¬ 
nents  of  chloroplast  envelope,  134:315 
Primary  hyperoxaluria  type  I,  AGT  dimer¬ 
ization  in  peroxisome-to- 
mitochondrion  mistargeting  in,  135:939 
proa2(I),  far-upstream  enhancer  in,  regu¬ 
lates  expression  of  reporter  genes  in 
transgenic  mice,  134:1333 
Procollagen,  intracellular  interaction  of 

collagen-specific  stress  protein  HSP47 
with  newly  synthesized,  133:469 
Profilin 

binding  of,  controlled  by  proline-rich  re¬ 
peats  in  ActA  protein  of  Listeria 
monocytogenes,  135:647 

mediates  acceleration  of  actin-based  mo¬ 
tility,  Shigella,  two  classes  of  oligopro- 
line  sequences,  133:49 
Programmed  cell  death 

constitutive  expression  of  machinery  for, 
133:1053 

role  of  Ced-3/lCE-family  proteases  in 
staurosporine-induced,  133:1041 
Prokaryotes,  roles  of  molecular  chaperones 
in  protein  degradation.  132:255 
Proliferation 

cellular,  regulated  by  Discs  large  (Dig) 
protein,  in  Drosophila  epithelia,  134: 
1469 

of  myogenesis,  stimulated  by  IGF-I.  135: 
431 

Proline-rich  repeats,  in  ActA  protein,  of 
Listeria  monocytogenes,  control  actin- 
based  motility,  bacterial  motility  and 
VASP  and  profilin  binding.  135:647 
Prometaphase,  kinetochore  movement  and 
response  during.  135:315 
Proprotein  convertase,  PC5,  COOH-terminal 
variant  isoforms  of,  biosynthesis  of, 
sorting  to  different  subcellular  loca¬ 
tions  by,  135:1261 

Protease  content,  of  mouse  mast  cells  during 
Trichinella  spiralis  infection,  135:279 
Protease  receptor,  ligand-induced  transloca¬ 
tion  of,  caveolae,  mechanism  for  regu¬ 
lating  cell  surface  proteolysis  of  tissue 
factor-dependent  coagulation  path¬ 
way,  133:293 

Proteases,  role  of  Ced-3/lCE-family  pro¬ 
teases  in  staurosporine-induced  pro¬ 
grammed  cell  death,  133:1041 
Protein 

E3/19K,  activation  of  transcription  factor 
NF-kB  by,  adenovirus,  requires  ER  re¬ 
tention.  132:51 1 

encoded  by  Stra8,  responsive  to  retinoic 
acid,  135:469 

34k-Dalton,  actin-binding  function  in 
Dictyostelium,  effects  on  filopodia. 
135:%5 

M2,  ion  channel  activity  of.  influenza  virus, 
transport  through  Golgi  apparatus. 
133:733 
Protein  4. 1 

hDIg  binding  sites  of,  PDZ  and  13  domain 
interactions  with,  ezrin  interactions 
with,  135:1125 


Subject  Index,  Volumes  132-135 


1973 


interactions  of  PDZ  domain-proteins 
with.  135:753 
Protein  degradation 

ER-associated,  in  vitro  assembly  is  depen¬ 
dent  on  cytosol,  calnexin,  and  ATP, 
132:291 

roles  of  molecular  chaperones  in, 

132:255 

Protein  export,  new  pathway  for,  Saccharo- 
myces  cerevisiae,  133:1017 
Protein  folding,  chaperonin-mediated  fold¬ 
ing  of  actin  and  tubulin.  132:1 
Protein  import 

of  DHFR  hybrid  protein  into  glycosomes 
in  vivo  not  inhibited  by  folate- 
analogue  aminopterin.  132:311 
RAN/TC4  mutants  identify  common  re¬ 
quirement  for  snRNP  and,  nucleus, 
133:485 

repeated  cycling  between  cytoplasm  and 
peroxisomes  by  Pex5p  involved  in,  135: 
1763 

Protein  kinase 

detection  of,  specifically  activated  at 
metaphase-anaphase  transition,  132: 

635 

role  of  glycolipid-based  domains,  actin  cy- 
toskeleton  and,  endocytosis  of  GPI- 
anchored  proteins  in  human  lympho¬ 
cytes,  133:791 
Protein  kinase  A 

role  in  developmental  induction  of  myo¬ 
tome  and  sclerotome,  134:1241 
subunits,  in  embryonic  and  skeletal  mus¬ 
cle,  134:1241 
Protein  kinase  C 

actin-binding  motif  is  unique  to  epsilon 
isoform  of,  participates  in  regulation  of 
synaptic  function,  132:77 
atypical,  involvement  in  platelet-derived 
growth  factor  stimulation  of  a2  gene 
expression.  134:1301 

involved  in  contractile  activity  that  regu¬ 
lates  isoform  expression  and  polysialy- 
lation  of  NCAM  in  cultured  myotubes, 
Ca2+,  132:969 

mitosis-specific  phosphorylation  of  vimen- 
tin  by,  coupled  with  reorganization  of 
intracellular  membranes,  133:141 
regulates  localization  of  cytoskeleton  pro¬ 
teins  and  phosphorylation  of  focal  ad¬ 
hesion  kinase  induced  by  avp5, 134: 
1323 

Protein  kinase  C  jr  (PKCp.),  located  at  Golgi 
compartment,  134:1401 
Protein  regulation,  integrin-associated,  134: 
1313 

Protein  synthesis 

constitutive  expression  of  machinery  for 
programmed  cell  death.  133:1053 
mitochondrial,  a  thermosensitive  process, 
134:1375 

Protein  targeting,  by  tyrosine-  and  di¬ 
leucine-based  signals.  135:341 
Protein  translocation,  ER,  action  of  emo-1 
in,  134:699 

Protein  transmission,  of  wingless  in  Droso¬ 
phila,  role  of  glycosaminoglycans  in, 
135:819 

Protein  transport 

chloroplast  protein  import  intermediate 
reveals  distinct  translocation  machiner¬ 
ies  in  two  envelope  membranes,  132:63 
dynamic  localization  of  nuclear  import  re¬ 
ceptor  and  its  interactions  with  trans¬ 
port  factors,  133:1163 
of  external  Lys-Asp-Glu-Leu  protein  from 
plasma  membrane  to  endoplasmic 
reticulum,  KDEL,  cholera  toxin  in 
vero  cells,  133:777 


evidence  that  RAN/TC4  GTPase  medi¬ 
ates  essential  function  independent  of, 
nuclear  import,  green  fluorescent  pro¬ 
tein-glucocorticoid  receptor  chimera, 
133:985 

GTPase  distinct  from  Ran  involved  in,  nu¬ 
clear  import,  133:971 
targeting  and  fusion  of  ER-derived  trans¬ 
port  vesicles  with  purified  yeast  Golgi 
membranes,  132:277 
Protein  tyrosine  kinase,  inhibitor,  blocks 
platelet-derived  growth  factor  stimula¬ 
tion  of  0.2  promoter  fragment/CAT 
construct,  134:1301 
Proteins 

14-3-3,  associate  with  phosphorylated  sim¬ 
ple  epitheli?'  keratins  during  cell  cycle 
progression  and  act  as  solubility  cofac¬ 
tor,  133:345 

binding  properties  of  hyaluronic  acid  ef¬ 
fected  by  variants  of  CD44, 135:1139 
of  PDZ  domains,  structural  organization 
of,  interactions  of  ATP  and  protein  4.1 
with,  135:753 

soluble  misfolded,  receptor-mediated 
transport  to  yeast  vacuoles  of,  135:623 
Proteoglycan,  GPl-anchored,  heparan  sul¬ 
fate  expression  in  polarized  epithelial 
cells,  apical  sorting  of  glypican  in¬ 
versely  related  to  heparan  sulfate  con¬ 
tent.  132:487 

Proteolysis,  mechanism  for  regulating  cell 
surface,  tissue  factor-dependent  coag¬ 
ulation  pathway,  ligand-induced  pro¬ 
tease  receptor  translocation  into  cave- 
olae,  133:293 

Proteolytic  cleavage,  TrkA  receptor 
ectodomain  cleavage  generates 
tyrosine-phosphorylated  cell-associated 
fragment,  132:427 

Protofilament  formations,  of  tubulin  family, 
135:5 

Protrusions,  in  cells  transfected  with  ADP  ri- 
bosylation  factor  (ARE),  134:935 
PSA-NCAM,  interaction  of  oligodendrocyte- 
type  2  astrocytes  with  NMDA  and, 
135:1565 
P-selectin 

in  PC12  cells,  134:1229 
relationship  between  L-selectin  and, 

135:523 

Pseudocleavage  furrow,  in  syncytial  blasto¬ 
derm,  dah  involved  in.  134:923 
Pseudopod,  formation  of,  role  of  phosphoi- 
nositide  3-kinase  in  signaling,  135:1249 
Psoriasis,  formed  by  overexpression  of  bone 
morphogenetic  protein-6  in  transgenic 
mice,  135:227 

PTPlB-like  tyrosine  phosphatase,  regulates 
N-cadherin  function  by  dephosphory- 
lating  p-catenin,  134:801 
PTSl  receptor 

multiple  PEX  genes  required  for  distribu¬ 
tion  and  stability  of,  135:1763 
Pexl3p  as  docking  factor  for,  135:85 
Quiescent  cells,  nuclear  proteins  of,  Xenopus 
laevis,  inhibit  DNA  replication  in  intact 
and  permeabilized  nuclei,  133:955 
Rab8,  role  in  fibroblasts  of,  reorganization 
of  actin  filaments  and  microtubules 
promoted  by,  formation  of  cell  protru¬ 
sions  caused  by,  polarized  membrane 
transport  promoted  by,  135:153 
Rabl  1,  distribution  and  function  of,  interac¬ 
tion  through  pericentriolar  recycling 
compartment  of  transferrin  and,  135: 
913 

Rabbit,  nontetrameric  species  is  major  solu¬ 
ble  form  of  keratin  in  reticulocyte  ly¬ 
sates  of,  Xenopus  oocytes,  132:153 


Rabphilin-3A,  function  in  calcium- 

dependent  cortical  granule  exocytosis 
at  fertilization  in  mouse  eggs, 

135:1741 

Rac,  cell  type-specific  roles  for  Cdc42,  RhoL 
and.  Drosophila  oogenesis,  133:617 
Racl,  role  in  site  restriction  during  forma¬ 
tion  of  wing  hairs  in  Drosophila.  135: 
1277 

Raji  cells,  syndecan-1  mediates  cell  spread¬ 
ing  in  transfected  human,  lymphoblas- 
toid  cells,  132:1209 

Ran 

function  of,  modification  of  activating  pro¬ 
tein  of,  135:1457 

GTPase  distinct  from,  nuclear  protein  im¬ 
port,  133:971 

Ran  binding  domain  (RBD),  isolated  from 
Ran  binding  protein  (RanBPl),  local¬ 
izes  to  cell  nucleus,  134:1157 
Ran  binding  protein  (RanBPl) 
cytoplasmic  location  of,  important  to  nu¬ 
clear  protein  import,  134:1157 
nuclear  export  signal  essential  for  cytoso¬ 
lic  localization  of,  134:1 157 
Ran  proteins,  RAN/TC4  mutants  identify 
common  requirement  for  snRNP  and 
protein  import  into  nucleus,  133:485 
RanBPl,  effect  on  p97  interactions  in  nu¬ 
clear  protein  import,  1.35:559 
RanGAPl,  identification  and  localization  of 
novel  form  of,  transport  across  nuclear 
pore  complex  regulated  by,  135:1457 
Ran/TC4,  evidence  that  RAN/TC4  GTPase 
mediates  essential  function  indepen¬ 
dent  of  nuclear  protein  import,  green 
fluorescent  protein-glucocorticoid  re¬ 
ceptor  chimera,  133:985 
rasi,  novel  suppressor  of,  fission  yeast, 

dosage-dependent  inhibitor  of  cytoki¬ 
nesis,  hyr4, 133:1307 
Ras/Mitogen-activated  protein  kinase 

(MAPK),  signaling  pathway  in  acetyl¬ 
choline  receptor-inducing  activity,  134: 
465 
Rat 

kidney  cells,  role  of  midzone  microtubule 
bundles  in  cytokinesis  of,  135:981 
neurotrophins  promote  survival  and  de¬ 
velopment  of  neurons  in  cerebellum  of 
hypothyroid,  in  vivo,  133:631 
rbA,  and  Bl,  isoforms  of  oi^,  in  synapses 
and  cerebellum,  differential  localiza¬ 
tion  of,  134:511 

RBL-2H3  cells,  interface  with  large 
Sepharose  beads,  134:1427 
rDNA  enhancer,  acts  by  making  more  genes 
transcriptionally  active,  metazoan,  133: 
943 

rDNA  transcription,  machinery  is  assembled 
during  mitosis  in  active  NORs  and  ab¬ 
sent  in  inactive  NORs,  133:235 
Reactive  oxygen  intermediates.  UV  acti¬ 
vates  growth  factor  receptors  via,  133: 
211 

Reactive  oxygen  species,  inhibition  of  IkB-k 
phosphorylation  and  degradation  and 
subsequent  NF-kB  activation  by  glu¬ 
tathione  peroxidase  overexpression, 
133:1083 

Receptor  tyrosine  kinases,  erbB,  interaction 
with  heregulin,  134:465 
Receptor-like  protein  tyrosine  phosphatase 
(RFTPjr),  does  not  interact  with  cad- 
herin  complexes,  134:1513 
Recognition  feature,  cytoplasmic,  not  re¬ 
quired  for  internalization  of  all  cell  sur¬ 
face  proteins,  134:339 

Recycling,  role  of  rabll  through  pericentri¬ 
olar  recycling  compartment,  135:913 


The  Journal  of  Cell  Biology,  Volume  135,  19% 


1974 


Recycling  compartment,  specific  domain  of 
transferrin  receptor  causes  reorganiza¬ 
tion  of,  135:1749 

Reductase,  role  of  N-myristoylation  in  tar¬ 
geting  of,  135:1501 

Refolding  activity,  of  Ssal/2p  in  yeast  cyto¬ 
sol,  135:1229 

Regulated  secretory  organelles,  targeting  of 
P-selectin  to,  in  PC12  cells,  134:1229 
Regulated  secretory  pathway,  in  constitutive 
secretory  cells,  133:1177 
Renal  failure,  resulting  from  lack  of  collagen 
a3(lV),  related  to  Alport  syndrome, 
135:1403 
Replication 

of  DNA  in  Xenopus,  chromosome  struc¬ 
ture  dictates  site-specific  initiation  of, 
135:1207 

of  mtDNA,  spatiotemporal  constraints  on, 
135:883 

Reporter  genes,  far-upstream  expression  en¬ 
hancer  in  mouse  proa2(I)  collagen 
gene,  134:1333 

Repressor  activator  protein  1  (Rapl),  colo¬ 
calization  with  telomeres,  134:1349 
Respiratory  substrates,  control  by  supply  of 
mitochondria  with,  characterization  of 
autophagy  in  higher  plant  cells  sub¬ 
jected  to  carbon  deprivation,  133:1251 
Reticulocyte  lysates,  nontetrameric  species 
is  major  soluble  form  of  keratin  in,  rab¬ 
bit,  Xenopus  oocytes,  132:153 
Retinoblastoma  protein 

adhesion-dependent  cell  cycle  progression 
linked  to  phosphorylation  of,  expres¬ 
sion  of  cyclin  Dl,  activation  of  cyclin 
E-cdk2, 133:391 

defects  in  MHC  expression  specific  to  lack 
of,  135:441 
Retinoic  acid 

Bcl-2  inhibits  apoptosis  induced  by,  neural 
differentiation  of  embryonal  stem  cells, 
132:955 

characterization  of  Stra8-encoded  protein 
responsive  to,  135:469 
Retinoic  acid  receptor-p2  (RARp2)  gene, 
tissue-specific  expression  of,  in  mouse 
embryos,  regulated  at  translational 
level  by  short  upstream  open  reading 
frames  in  5'-untranslated  region,  134: 
827 

Retinoid,  synthetic  CD437  activates  and  reg¬ 
ulates  AP-1,  inhibits  growth  and  in¬ 
duces  apoptosis  in  human  melanoma 
cells,  135:1889 

Retinoid-dependent  pathways,  crucial  role 
in  regulation  of  brain  and  heart  devel¬ 
opment,  and  myocardial  differentia¬ 
tion,  134:827 

Retrograde  transport,  localization  of  yeast 
early  Golgi  mannosyltransferase  in¬ 
volves,  Ochlp,  132:985 
Rev  protein,  facilitation  of  nuclear  export  of 
HIV-1  RNA  by,  135:9 
RGD  sequence,  in  matrix  assembly,  134:573 
RGD/synergy  site,  required  for  embryonic 
cell  migration  on  fibronectin,  134:227 

Rho 

contractility  stimulated  by,  drives  forma¬ 
tion  of  stress  fibers  and  focal  adhe¬ 
sions,  133:1403 

involvement  in  regulation  of  CD44/ERM 
interaction,  135:37 

role  in  actin  cable  assembly  during  wound 
healing  of,  135:1097 

rho  family,  novel  member  of,  small  GTP- 
binding  proteins  required  for  cytokine¬ 
sis,  133:1321 

RhoL,  cell  type-specific  roles  for  Cdc42,  Rac 
and.  Drosophila  oogenesis,  133:617 


Rho-type  GTPases,  associations  among  PH, 
SH3  domain-containing  proteins  and, 
yeast,  133:879 

RIa  transcripts,  localize  to  neuromuscular 
junction,  134:1241 

Ribosomes,  native  3D  structure  of  eukary¬ 
otic  80S  ribosome,  morphological  ho¬ 
mology  with  E.  coli  70S  ribosome,  133: 
495 

Ring  canals,  formation  of  actin  filament  bun¬ 
dles  in,  developing  Drosophila  follicles, 
133:61 

Ring  formations,  of  tubulin  family,  model 
for  microtubule  nucleation,  135:5 

RNA 

alterations  in  trafficking  of,  produced  by 
Nupl53  NP-domain,  134:1141 
of  HIV-1,  distribution  and  spatial  relation¬ 
ships  of,  exported  by  Rev  protein,  135: 

9 

localization  in  specific  nuclear  domain  of 
snRNP  and,  localization  and  export  of 
spliced  exons  of  viral,  localization  of 
polyadenylated,  135:303 
RNA  polymerase  I 

in  vivo  evidence  that  TATA-binding  pro- 
tein/SLl  colocalizes  with  UBF  and, 
rRNA  synthesis  is  either  active  or  inac¬ 
tive,  133:225 

rDNA  transcription  machinery  is  assem¬ 
bled  during  mitosis  in  active  NORs  and 
absent  in  inactive  NORs,  133:235 
Rnalp,  dynamic  localization  of  nuclear  im¬ 
port  receptor  and  its  interactions  with 
transport  factors,  133.1163 
RNP,  heterogeneous  nuclear  (hnRNP)  pro¬ 
teins,  nuclear  export  signal-bearing, 
mediate  mRNA  export,  134:1365 
Rolling,  cell  body,  in  coordination  of  protru¬ 
sion  and  translocation  of  keratocyte, 
134:1209 

Rolling  adhesions 
effect  of  interactions  of  leukocytes 
through  L-selectin  on,  135:849 
mediated  by  L-selectin  ligands  on  leuko¬ 
cytes  in  shear  flow,  135:837 
Rotation,  of  cytoplasm  during  locomotion, 
within  keratocyte  cell  body,  134:1209 
rRNA  synthesis,  in  vivo  evidence  that 

TATA-binding  protein/SLl  colocalizes 
with  UBF  and  RNA  polymerase  I  dur¬ 
ing,  active  or  inactive,  133:225 
Ryanodine  receptor 
clusters  in  dysgenic  microtubules, 

134:375 

in  excitation-contraction  coupling  of  Cae- 
norhabditis  elegans  striated  muscle, 
134:885 

80S  monosome,  native  3D  structure  of  eu¬ 
karyotic  80S  ribosome,  morphological 
homology  with  E.  coli  70S  ribosome, 
133:495 

Saccharomyces 

characterization  of  mutants  defective  in 
Pea2p  and  Spa2p,  polarized  growth 
and  budding  requirements  in. 

135:725 

effects  of  Ste6  on  a-factor  in  cell  fusion 
during  mating  of,  135:741 
function  of  myosin  and  actin  in  vacuole  in¬ 
heritance  in,  135:1535 
MHPl  necessary  in  formation  and  stabili¬ 
zation  of  microtubules  in,  135:1323 
new  clathrin-dependent  endocytosis  signal 
with  NPFXD  sequence  in,  135:1789 
receptor-mediated  transport  of  soluble 
misfolded  proteins  to  vacuoles  in,  135: 
623 

temporal  and  spatial  characterization  of 
Chs2p  and  Chs3p  in,  135:597 


Saccharomyces  cerevisiae 

actin-related  protein  ARP2,  in  actin  cy- 
toskeleton,  involved  in  membrane 
growth,  polarity,  and  endocytosis.  134: 
117 

BEDl  required  for  polarized  growth  and 
efficient  bud  emergence  in,  gene  en¬ 
coding  galactosyltransferase  homo- 
logue,  132:137 

budding  patterns  of,  134:413 
a-factor  receptor  (Ste3p)  in,  subject  to 
phosphorylation  and  ubiquitination, 
134:661 

identification  of  cytoplasm  to  vacuole  tar¬ 
geting  determinant  in  aminopeptidase 
1, 132:999 

identification  of  developmentally  regu¬ 
lated  septin  and  involvement  of  septins 
in  spore  formation  in,  132:399 
localization  of  yeast  early  Golgi  mannosyl- 
transferase  involves  retrograde  trans¬ 
port,  Ochlp,  132:985 

neck  filament  assembly  and  septin  in.  134: 
1345 

new  pathway  for  protein  export  in,  133:1017 
PALI  gene  product  is  peroxisomal  ATP- 
binding  cassette  transporter  in.  132:549 
Pdslp  plays  critical  role  in  APC  and 
checkpoint  pathways  in,  inhibitor  of 
anaphase  in  budding  yeast,  133:99 
Pdslp  required  for  execution  of  anaphase 
in.  133:85 

role  of  calmodulin  and  Spell  Op  interac¬ 
tion  in  proper  assembly  of  spindle  pole 
body  components,  133:1 1 1 
signal  recognition  particle  (SRP)-indepen- 
dent  preprotein  pathway  in.  134:269 
Spc42p  is  phosphorylated  component  of 
spindle  pole  body  in,  essential  function 
during  SPB  duplication,  132:887 
spindle  p)ole  body  component  in,  phos- 
phoprotein  is  modified  in  cell  cycle-de- 
pendent  manner,  132:903 
spindle  pole  body  duplication  gene  MPSl 
is  part  of  mitotic  checkpoint  in,  132:1 1 1 
synthetic  lethality  screen  identifies  novel 
myosin  I  gene  in,  MY05,  myosin  I  pro¬ 
teins  required  for  polarization  of  actin 
cytoskeleton,  133:1277 
thioredoxin  required  for  vacuole  inherit¬ 
ance  in,  132:787 
TUB4  gene  of,  134:443 
ubiquitin-Iike  genes  involved  in  duplica¬ 
tion  of  microtubule  organizing  center 
in,  133:1331 

VpslOp  cycles  between  late-Golgi  and 
prevacuolar  compartments  in  its  func¬ 
tion  as  sorting  receptor  for  multiple 
vacuolar  hydrolases  in,  133:529 
S-Acylation,  in  plasma  membrane  and  in 
Golgi  apparatus,  mediated  by  distinct 
S-acyltransferases,  134:647 
S-Acyltransferase,  localizes  to  plasma  mem¬ 
brane,  134:647 

a-satellite,  in  DNA  domain  of  centromeres, 
elastic  behavior  of,  135:545 
Scaffold,  centromeric  topoisomerase  11  a  in, 
134:1097 

Schizosaccharomyces  pombe 
mitotic  timing  determined  by  dephospho¬ 
rylation  of  inhibitory  sites  in  CDC2, 
134:963 

novel  suppressor  of  rasl  in,  dosage-depen¬ 
dent  inhibitor  of  cytokinesis,  byr4, 133: 
1307 

Schwann  cells,  granulocyte  macrophage  col¬ 
ony  stimulating  factor  produced  in  le- 
sioned  peripheral  nerves  induces  up- 
regulation  of  cell  surface  expression  of 
MAC-2  by  macrophages  and,  133:159 


Subject  Index,  Volumes  132-135 


1975 


SDYORL  motif,  role  in  targeting  to  TGN 
and  in  determining  physical  character¬ 
istics  of  endosomal  compartments,  135: 
1749 

Sea  urchins 

embryo,  increases  in  calcium  near  nucleus 
are  required  to  trigger  entry  into  mito¬ 
sis  in,  135:191 

lamin  B  receptor-like  integral  membrane 
protein  mediates  membrane  targeting 
to  chromatin  in,  135:1715 
sperm  receptor  in,  egg  jelly,  modular  pro¬ 
tein  with  extensive  homology  to  human 
polycystic  kidney  disease  protein, 
PKDl,  133:809 

Secl2p,  two  mechanisms  of  ER  localization, 
134:279 

SEC62,  SEC63.  impair  translocation  of  sig¬ 
nal  recognition  particle-independent 
preproteins.  134:269 

Sec63p,  ER  membrane  protein  complex  re¬ 
quired  for  nuclear  fusion,  132:499 
Secretion 

biosynthetic  regulated  secretory  pathway 
in  constitutive  secretory  cells.  133:1177 
of  catecholamine  requires  translocation  of 
p36  to  subplasmalemmal  region  in 
chromaffin  cells,  annexin  II  in  exocyto- 
sis,  133:1217 

Secretory  carrier-associated  membrane  pro¬ 
tein  (SCAMP),  in  ubiquitous  secretory 
and  endocytotic  pathways,  134:731 
Secretory  granules,  in  Tetrahymena,  role  of 
granule  lattice  protein  1  to  effect  func¬ 
tion  and  composition  of,  135:1775 
Secretory  pathway,  new  pathway  for  protein 
export  in  Saccharomyces  cerevisiae, 
133:1017 

Secretory  proteins,  TRAM  required  for 
translocation  of,  1 34:25 
Secretory  vesicles,  from  TGN  of  endocrine 
cells,  tyrosine  phosphatase  and  ty¬ 
rosine  kinase  are  required  for  forma¬ 
tion  of,  135:1471 

Semliki  Forest  virus,  infects  cells  by  acid- 
dependent  membrane  fusion  reaction 
catalyzed  by  virus  spike  protein,  134: 
863 

Septate  junction.  Discs  large  (Dig)  protein, 
critical  component  of,  134:1469 
Septins 

Drosophila  complex  with,  forms  filaments 
and  exhibits  GTPase  activity,  133:605 
essential  for  neck  filament  assembly,  134: 
1345 

involvement  in  spore  formation  in  Saccha¬ 
romyces  cerevisiae,  identification  of  de- 
velopmentally  regulated  septin.  132: 
399 

Sequence  NPFXD,  new  clathrin-dependent 
endocvtosis  signal  in  Saccharomyces 
with.  135:1789 

Serpentine  receptors,  in  adhesion  and 
chemotaxis,  134:255 

Serum  starvation,  of  cathepsin  B,  induces  ex¬ 
pression  in  myoblasts,  but  downregu- 
lates  it  in  myotubes,  134:837 
SH3,  conserved  domain  of  Discs  large  (Dig) 
protein,  in  regulation  and  maintenance 
of  septate  junctions,  134:1469 
SH3  domain 

cytoplasmic  orientation  of,  essential  for 
Pexl3p  function,  135:85 
of  Pexl3p,  role  in  interaction  between 
Pexl3p  and  Pex5p,  135:111 
role  in  Pexl3p  function,  interaction  of 
Pex5p  with  Pexl3p  in,  135:97 
She,  adaptor  molecule,  recruitment  to  li¬ 
gated  ahP4  partially  suppressed  by  epi¬ 
dermal  growth  factor,  134:241 


Shedding,  novel  mechanism  in  early  steps  of 
CD95-mediated  apoptosis,  134:1089 
She4p,  endocytosis  role  of,  identified  by 
novel  genetic  screen,  135:1485 
Shigella  flexneri,  two  classes  of  oligoproline 
sequences  in  profilin-mediated  acceler¬ 
ation  of  actin-based  motility  in,  133:49 
SHE  tripeptide,  internal,  not  directly  in¬ 
volved  in  peroxisomal  targeting,  134: 
849 

Shr3p,  on  endoplasmic  reticulum,  packaging 
amino  acid  permeases  into  transport 
vesicles  by  COPII  and,  135:585 
Signal  anchor,  positively  charged  domain  of, 
in  yeast  Mas70p  and  NADH  cyto¬ 
chrome  bs,  functions  independently  as 
matrix-targeting  signal  in  yeast  mito¬ 
chondria  in  vitro,  134:307 
Signal  recognition  particle  (SRP)-independent 
preproteins,  mutant  alleles  of  SEC62 
and  SEC63  impair  translocation  of, 
134:269 

Signal  sequence 

structure  of,  deteimines  whether  TRAM- 
dependent  or  -independent,  134:25 
TRAM  dependence  of  secretory  proteins 
determined  by,  134:25 
translocation  pathway  use  determined  by, 
134:269 

Signal  transduction 
piD  integrin  displaces  pi  A  isoform  in 
striated  muscles,  localization  at  junc¬ 
tional  structures  and  signaling  poten¬ 
tial  in  nonmuscle  cells,  132:211 
deficiency  of  Sre  family  kinases  p59/61*‘* 
and  pSS*^'^''  results  in  defective  adhe¬ 
sion-dependent  neutrophil  functions. 
133:895 

gene  iinc-89  encodes  giant  modular  pro¬ 
tein  composed  of  domains  of  Ig  and, 
required  for  muscle  M-line  assembly, 
Caenorhahditus  elegans,  132:835 
by  polymeric  immunoglobulin  receptor 
suggests  role  in  regulation  of  receptor 
transcytosis,  133:997 
Signaling 

activities  of  Wnt-l  class  of  secreted  factors 
of,  antagonized  by  Wnt-SA  class  and  by 
dominant  negative  cadherin  in  early 
Xenopus  development,  133:1123 
binding  to  cadherins  antagonizes,  p- 
catenin,  axis  formation  in  Xenopus, 
132:1105 

contact-mediated,  role  of  receptor-like 
protein  tyrosine  phosphatase  (RPTPp.) 
in,  134:1513 

endocytosis  of  VAMP  facilitated  by  syn¬ 
aptic  vesicle  targeting  signal,  132:537 
ion  channel  subunit  required  for  mechan- 
otransduction  in  Caenorhahditis  ele¬ 
gans,  sequence  and  transmembrane  to¬ 
pology  of  MEC-4,  133:1071 
transport  of  vesicular  stomatitis  virus  G  pro¬ 
tein  to  cell  surface  is  mediated  by,  polar¬ 
ized  and  nonpolarized  cells,  133:543 
Signaling  pathway,  involving  MAP  kinase, 
angiotensin  II  activation  of,  135:1609 
Signals,  nuclear  export 
mediate  nuclear  export  of  shuttling  heter¬ 
ogeneous  nuclear  RNP  (hnRNP)  pro¬ 
teins.  134:1365 

in  Ran  binding  protein  (RanBPl),  134:1157 
Silencing,  telomere  proximal,  repressor  acti¬ 
vator  protein  (Rapl),  Sir3p,  and  Sir4p 
essential  for,  134:1349 

Simian  immunodeficiency  virus,  internaliza¬ 
tion  signal  in,  transmembrane  protein 
cytoplasmic  domain,  modulates  ex¬ 
pression  of  envelope  glycoproteins  on 
cell  surface.  132:795 


Single-base  3'  overhangs,  present  in  DNA 
breaks  during  apoptosis,  135:1369 

Sir3p 

colocalization  with  telomeres,  134:1349 
phosphorylation  of,  in  tianscriptional  si¬ 
lencing  regulation,  activated  by  MAP 
kinase,  135:571 

Sir4p,  colocalization  with  telomeres,  134: 
1349 

Skeletal  muscle 

differentially  expressed  fibroblast  growth 
factors  regulate  development  of,  auto¬ 
crine  and  paracrine  mechanisms,  132: 
1151 

functions  of  04  integrin  in,  135:829 
identification  of  small  cytoplasmic  ankyrin 
in  kidney  and,  binds  piS*  spectrin  and 
associates  with  Golgi  apparatus, 
Ankai,,,  133:819 

insulin-stimulated  transport  mediated  by 
Glut4  in  transverse  tubules  in,  135:415 
interaction  of  F-actin  with  dystrophin,  135: 
661 

three-dimensional  structure  of  Z  band  in 
normal  mammalian,  133:571 
Skeletal  muscle  cells,  lack  of  retinoblastoma 
protein  on,  accumulation  in  S  and  G2 
phases  of,  135:441 

Skin 

inactivation  of  integrin  p6  subunit  gene  re¬ 
veals  role  of  epithelial  integrins  in  reg¬ 
ulating  inflammation  in  lungs  and,  133: 
921 

re-epithelialization  after  injury  to,  corre¬ 
lates  with  reorganization  of  keratin  fil¬ 
aments  in  wound  edge  keratinocytes, 
potential  role  for  keratin  16, 132:381 
severe  fragility  of,  changes  of  cytokeratin 
expression  in  epidermis,  gene  targeting 
at  mouse  cytokeratin  10  locus,  132:925 
SKW3  cells,  binding  with  stromal  matrix, 
134:1075 

SM22a,  expression  of  promoter  of  in  trans¬ 
genic  mice,  distinct  transcriptional  reg¬ 
ulatory  programs  in  vascular  and  vis¬ 
ceral  smooth  muscle  cells,  132:849 
Smooth  muscle  cells 
distinct  transcriptional  regulatory  pro¬ 
grams  in  vascular  and  visceral,  expres¬ 
sion  of  SM22a  promoter  in  transgenic 
mice,  132:849 

expression  of  smoothelin  in,  134:401 
Smooth  muscles,  contractibility,  importance 
of  side-polar  structure  of  crossbridges 
to,  1.34:53 

Smoothelin,  human,  encoded  by  a  single 
copy  gene  on  chromosome  22, 134:401 
SNAP  receptor  (SNARE)  mechanism, 
works  for  membrane  expansion  in 
growth  cone,  134:205 
SNAREs,  v-SNARE  implicated  in  intra- 
Golgi  transport,  133:507 
snRNP 

localization  in  specific  nuclear  domain  of 
RNA  and,  135:303 

RAN/TC4  mutants  identify  common  re¬ 
quirement  for  import  of,  protein  im¬ 
port  into  nucleus,  133:485 
Sodium  channels 

controlling  density  of  at  plasma  mem¬ 
brane,  regulates  neuronal  excitability, 
134:499 

internalization  and  degradation,  134:499 
Soluble  misfolded  proteins,  receptor- 

mediated  transport  to  yeast  vacuoles 
of,  135:623 

Soluble  A-ethylmaleimide-sensitive  fusion 
attachment  protein  receptor,  assembly 
of  ER  to  Golgi  SNARE  complex  re¬ 
quires  Usolp,  132:755 


The  Journal  of  Cell  Biology,  Volume  135,  1996 


1976 


Somatomedin  B  (SMB)  domain,  binding  site 

Spike  protein,  Semliki  Forest  virus,  mediates 

Ssal/2p,  refolding  activity  of,  in  yeast  cytosol. 

for  urokinase  type  plasminogen  activa- 

fusion,  134:863 

protein  translocation  role  of.  135:1229 

1  tor  receptor  in  vitronectin,  134:1563 

Spindle,  aberrantly  segregating  centromeres 

Sscl,  increased  expression  of,  partially  sup- 

Sorting 

activate  spindle  assembly  checkpoint  in 

presses  cold-sensitive  growth  defect  of 

apical  sorting  of  glypican  (GPl-anchored 

budding  yeast,  133:75 

SSHI  mutant,  134:603 

proteoglycan)  inversely  related  to 

Spindle  assembly,  in  Drosophila  female  mei- 

Sshl,  required  for  normal  mitochondrial 

heparan  sulfate  content,  heparan  sul- 

osis,  134:455 

DNA  replication,  134:603 

fate  expression  in  polarized  epithelial 

Spindle  elongation,  DSKl  involved  in. 

SSHI  gene,  deletion  of,  results  in  extremely 

cells,  132:487 

anaphase,  novel  kinesin-related  pro- 

slow  growth  at  23°  or  30°C,  but  nearly 

of  COOH-terminal  variant  isoforms  of 

tein  from  diatom  Cylindrolheca  fusifor- 

wild-type  growth  at  37°C,  134:603 

proprotein  convertase  to  different  sub- 

mis,  133:595 

stardust,  zonula  adherens  formation,  and 

cellular  locations,  135:1261 

Spindle  formation 

maintenance  of  polarized  blastoderm 

of  newly  synthesized  galactosphingolipids 

mitotic,  134:429 

epithelium  in  Drosophila,  134:149 

to  two  surface  domains  of  epithelial 

in  mitotic  human  cells,  polo-like  kinase  1 

Starfish,  triggering  of  M-phase  in  oocytes  of. 

'  cells,  132:813 

required  for,  135:1701 

novel  component  of  maturation-promot- 

targeting  of  LAMPl  to  lysomes  is  depen- 

Spindle  morphogenesis,  implications  of  mi- 

ing  factor  besides  cdc2  kinase,  132:125 

dent  on  spacing  of  cytoplasmic  tail  ty- 

crotubule  dynamics  during  interphase/ 

Stathmin,  is  phosphoprotein  essential  for 

1  rosine  sorting  motif  relative  to  mem- 

mitosis  transition  for,  135:201 

nerve  growth  factor-stimulated  differ- 

brane,  132:565 

Spindle  pole  body 

entiation,  133:1383 

of  transferrin  receptors,  by  apical  and  ba- 

duplication  gene  MPSl  of,  part  of  mitotic 

Staurosporine 

solateral  endosomes  of  MDCK  cells. 

checkpoint,  Saccharomyces  cerevisiae. 

constitutive  expression  of  machinery  for 

135:139 

132:111 

programmed  cell  death,  133:1053 

SoxI7  gene,  identification  of  two  Soxl7  mes- 

110-kD  component  of,  phosphoprotein  is 

role  of  Ced-3/ICE-family  proteases  in  pro- 

I  senger  RNA  isoforms,  with  and  with- 

modified  in  cell  cycle-dependent  man- 

grammed  cell  death  induced  by,  133: 

out  high  mobility  group  box  region. 

ner,  Saccharomyces  cerevisiae,  132:903 

1041 

differential  expression  in  mouse  sper- 

role  of  calmodulin  and  Spcl  lOp  interac- 

Ste6,  effects  on  a-factor  in  cell  fusion  during 

matogenesis,  133:667 

tion  in  proper  assembly  of  components 

mating  of  Saccharomyces,  135:741 

Spa2p,  in  Saccharomyces,  characterization  of 

of,  133:111 

stmF,  Dictyostelium  streamer  F  mutant,  pro- 

mutants  defective  in  Pea2p  and,  role  in 

in  Saccharomyces  cerevisiae,  microtubule 

duces  prolonged  peak  of  cGMP  accu- 

polarized  growth,  mating  and  budding 

organizing  functions  provided  by,  134: 

mulation  upon  cAMP  stimulation,  134: 

of,  135:725 

429 

911 

SPC4,  SPC6,  and  SPC7,  bone  morphoge- 

Spc42p  is  phosphorylated  component  of. 

Stra8,  characterization  of  protein  responsive 

netic  proteins,  coexpressed  with,  at  dis- 

essential  function  during  SPB  duplica- 

to  retinoic  acid  encoded  by,  role  in  pre- 

tinct  sites  during  embryogenesis,  134: 

tion,  Saccharomyces  cerevisiae  887, 

meiotic  spermatogenesis  of,  135:469 

181 

Tub4p  associated  dynamically  with,  134: 

Stress  fibers 

SPC7,  novel  protease,  expressed  ubiqui- 

443 

Rho-stimulated  contractility  drives  forma- 

tously  throughout  embryonic  develop- 

yeast  ubiquitin-like  genes  involved  in  du- 

tion  of  focal  adhesions  and,  133:1403 

ment,  134:181 

plication  of  microtubule  organizing 

a-smooth  muscle  actin  expression  in,  cor- 

1  Spc42p,  phosphorylated  component  of  spin- 

center,  133:1331 

relates  with  focal  contact  formation. 

die  pole  body  with  essential  function 

Spindle  tension,  influences  ZWIO  associa- 

134:67 

during  SPB  duplication.  Saccharomy- 

tion  with  individual  chromosomes,  134: 

Striatin.  member  of  WD-repeat  family. 

'  ces  cerevisiae,  132:887 

1127 

novel  calmodulin-binding  protein,  134: 

Spcl  lOp,  role  of  interaction  of  calmodulin 

Spindles,  molecular  characterization  of  50- 

1051 

and,  proper  assembly  of  spindle  pole 

kD  subunit  of  dynactin  reveals  func- 

Striatum,  dorsal  part  of,  striatin  conspicuous 

body  components,  133:1 1 1 

tion  for  complex  in  chromosome  align- 

in,  134:1051 

Spectrin 

ment  and  organization  of,  mitosis.  132: 

Stroma,  human  amnion  contains  novel  lami- 

dynactin  associations  mediated  by  interac- 

617 

nin  variant,  laminin  7,  like  laminin  6  is 

tion  between  centractin  and. 

Splicing  factors 

covalently  associated  with  laminin  5  to 

135:1815 

dynamic  transcription-dependent  organi- 

promote  stable  epithelial-stromal  at- 

identification  of  small  cytoplasmic  ankyrin 

zation  of  pre-mRNA,  polytene  nuclei. 

tachment,  132:1189 

that  binds  piS*  spectrin,  kidney  and 

133:929 

Stromal  cell  surface  molecules,  interaction 

muscle,  associates  with  Golgi  appara- 

intron-dependent  recruitment  of  pre- 

with  pre-B  cells,  134:771 

j  tus,  Ankfii, 9, 133:819 

mRNA,  sites  of  transcription. 

Stromal  interaction  molecule,  4-9,  in  orienta- 

Sperm  membrane  potential,  mouse  and  bo- 

133:719 

tion  of  stromal  cells  within  tissues,  134: 

j  vine,  depolarized  during  contact  with 

Spore  formation,  identification  of  develop- 

771 

zona  pellucida,  by  ZP3-dependent  acti- 

mentally  regulated  septin  and  involve- 

Stromelysin-1,  in  mammary  epithelial  cells 

vation  of  pertussis  toxin-insensitive 

ment  of  septins  in,  Saccharomyces  cere- 

of  mice,  effects  of  crossing  TlMP-1 

pathway  with  characteristics  of  poorly 

visiae,  132:399 

with,  135:1669 

selected  cation  channel,  134:637 

Spreading,  intracellular  pH  regulation  dur- 

Strongylocentrotus  purpuratus,  sequence  and 

Sperm  receptor,  for  egg  jelly  is  modular  pro- 

ing,  human  neutrophils,  133:1391 

localization  of  1 15-kD  accessory  sub- 

tein  with  extensive  homology  to  human 

src  homologv  4  domain,  features  of  p59^'". 

unit  of  heterotrimeric  kinesin-II  com- 

polycystic  kidney  disease  protein,  sea 

define  motif  for  immune-receptor  ty- 

plex.  KRP«5«5,  132:371 

urchin,  PKDl,  133:809 

rosine-based  activation  motif  binding 

Structure-function  correlations,  of  COOH- 

Spermatogenesis 

and  for  plasma  membrane  localization. 

terminal  domain  of  dystrophin,  134:93 

identification  of  two  Sox  17  messenger 

133:1(K)7 

a  subunit,  of  acetylcholine  receptor,  forma- 

RNA  isoforms  and  their  differential 

Src  homology  3  ligand  domains,  MDC9  is 

tion  of  heterodimeric  binding  site  by. 

expression  in,  mouse,  with  and  without 

widely  expressed  cellular  disintegrin 

effect  of  tethering  on,  135:809 

high  mobility  group  box  region,  133: 

containing,  cytoplasmic,  132:717 

Sulfation,  HeLa  protein  kinase  C  p,  (PKCp) 

1  667 

src  homology  region  3  domain-binding  pro- 

transfectants  show  enhance  rate  of. 

1  role  of  Stra8-encoded  protein  in  premei- 

teins 

1-34:1401 

otic.  135:469 

associations  among  PH  domain,  Rho-type 

Sulfhydryl  region,  reactive,  importance  of 

S-phase,  camptothecin  toxicity  mediated  in. 

GTPases  and,  yeast,  133:879 

motion  in,  134:895 

1.34:757 

involved  in  bud  formation,  yeast,  133:865 

sup-pf-2  mutations,  in  Chlamvdomonas,  ac- 

Sphingolipid  galactosyltransferases,  topol- 

Src  family  kinases,  deficiency  of  Src  family 

tivity  of  outer  dynein  arms  altered  by. 

ogy  of,  ER  and  Golgi,  transbilayer 

kinases  p59/61*‘*  and  pSS'^Tx'-  results  in 

-y-dynein  heavy  chain  modified  by,  135: 

movement  of  monohexosyl  sphingolip- 

defective  adhesion-dependent  neutro- 

1865 

ids  required  for  higher  glycosphin- 

phil  functions,  133:895 

Surface  structure,  of  active  and  inactive  hu- 

golipid  biosynthesis,  133:15 

Src  kinase,  actin  cytoskeleton  mediates 

man  X  interphase  chromosome  territo- 

Sphingolipids,  sorting  of,  in  chlamydia- 

translocation  to  cell  periphery  of,  con- 

ries,  three-dimensional  analysis  of,  135: 

infected  cells,  134:363 

Subject  Index,  Volumes  132-135 

trolled  by  G  proteins,  135:1551 

1977 

1427 

Sympathetic  neurons,  in  rat,  velocity  and 
magnitude  of  tubulin  transport  in,  135: 
701 

Symplekin,  novel  tight  junction  plaque  pro¬ 
tein,  134:1003 

Synapses,  calcium-triggered  exocytosis  at, 
134:329 

Synapsin  I,  knock-out  mice,  vesicle  recycling 
in,  134:1219 

Synapsins,  in  regulation  of  neurotransmitter 
release,  134:1219 

Synapsis  initiation,  telomere  movements  to¬ 
ward  cluster  site  precede,  134:1109 
Synaptic  junctions,  adhesion  of  cadherin- 
associated  catenin  proteins  in,  135:767 
Synaptic  vesicles 

actin-binding  motif  participates  in  func¬ 
tion  of,  epsilon  isoform  of  protein  ki¬ 
nase  C,  132:77 

cycle  of,  single  vesicle  budding  step  in¬ 
volving  clathrin  and  dynamin,  133:1237 

endocytosis  of  VAMP  facilitated  by  tar¬ 
geting  signal  of,  1 32:537 

recycling  pathways  of,  in  active  and  non¬ 
active  zones,  135:797 

Synaptic-like  micro-vesicles,  targeting  sig¬ 
nals  to,  134:1229 

Synaptobrevin/vesicle-associated  mem¬ 
brane  protein,  intracellular  distribution 
of,  with  respect  to  glucose  transporter 
(GLUT-4),  134:625 

Synaptonemal  complex,  pairing  of  homolo¬ 
gous  chromosomes  during  meiotic 
prophase  culminates  in  formation  of, 
134:1109 

Synaptophysin,  homologue  of,  134:731 
Syndecan-1,  mediates  cell  spreading  in  trans¬ 
fected  human  lymphoblastoid  cells, 

Raji  cells,  132:1209 

Syndecans,  stimulation  of  fibroblast  growth 
factor  receptor-1  occupancy  and  signal¬ 
ing  by  cell  surface-associated  glypican 
and,  133:405 

Synergy  site,  PPSRN  in  type  111-9  re(>eat, 
cell  recognition  of,  positionally  regu¬ 
lated  in  early  embryo,  134:227 
Syntaxin,  in  growth  cone,  acts  through 

SNAP  receptor  (SNARE)  mechanism, 
134:205 

Synthetic  lethality  screen,  identifies  novel 
yeast  myosin  I  gene,  MY05,  myosin  1 
proteins  required  for  polarization  of 
actin  cytoskeleton,  133:1277 
T  cell  receptor,  role  of  CD3-y  in  assembly  of, 
132:299 

T  cells,  fucosyltransferase  FucT-Vll  regu¬ 
lates  E-selectin  ligand  synthesis  in  hu¬ 
man,  133:911 

Talin,  in  filopodial  motility,  134:1197 
Targeting 

across  ER  membrane,  catalyzed  by  signal 
recognition  particle  (SRP)  and  SRP  re¬ 
ceptor,  134:269 

and  fusion  of  ER-derived  transport  vesi¬ 
cles  with  purified  yeast  Golgi  mem¬ 
branes,  132:277 

identification  of  cytoplasm  to  vacuole  tar¬ 
geting  determinant  in  aminopeptidase 
1, 132:999 

of  NADH-cytochrome  bs  reductase,  role 
of  N-myristoylation  in,  135:1501 
Targeting  signal,  sorting  sequence  of  peroxi¬ 
somal  integral  membrane  protein 
PMP47  is  contained  within  short  hy¬ 
drophilic  loop,  133:269 
TATA-binding  protein,  in  vivo  evidence 
that  TATA-binding  protein/SLl  colo¬ 
calizes  with  UBF  and  RNA  poly¬ 
merase  1  when  rRNA  synthesis  is  ei¬ 
ther  active  or  inactive,  133:225 


Tau,  selective  stabilization  in  axons, 

microtubule-associated  protein  2C  in 
cell  bodies  and  dendrites,  polarized  lo¬ 
calization  of  cytoskeletal  proteins  in 
mature  neurons,  132:667 
Taxol,  G1  arrest  in  transformed  and  non- 
transformed  cells  cc.used  by,  microtu¬ 
bule  sensitivity  to,  1 35:689 
TCR,  features  of  p59^'"  src  homology  4  do¬ 
main  define  motif  for  immune-receptor 
tyrosine-based  activation  motif  binding 
and  for  plasma  membrane  localization, 
133:1007 
Telomeres 

clustering  and  colocalization  with  Rapl, 
Sir3,  and  Sir4  proteins,  in  wild-type 
Saccharomyces  cerevisiae,  134:1349 

distribution  patterns  in  mouse  and  human 
meiocytes,  134:1109 

mammalian,  interaction  of  TRF  with 
DNA  of,  135:867 

size,  changes  in,  during  replicative  aging 
and  cell  transformation,  134:1 
Temperature,  reduced,  and  cell  adhesion, 
134:549 

Temperature-sensitive  mutants,  role  of 

calmodulin  and  SpcllOp  interaction  in 
proper  assembly  of  spindle  pole  body 
components,  133:111 
Tenascin-C 

contains  distinct  adhesive,  anti-adhesive, 
and  neurite  outgrowth  promoting  sites 
for  neurons,  132:681 

dynamic  expression  in  developing  organs, 
134:1499 

Tenascin-R,  expression  restricted  to  central 
nervous  system,  134:1499 
Tenascin-Y,  expressed  and  secreted  by  cells 
within  muscle  connective  tissue,  134: 
1499 

Terminal  COOH,  truncation  mutants  of,  of 
fusion  protein,  importance  in  various 
stages  of  fusion,  135:73 
Tethering 

effect  on  acetylcholine  receptor  a  subunit 
in  formation  of  heterodimeric  binding 
site,  135:809 

mediated  by  L-selectin  ligands  on  leuko¬ 
cytes  in  shear  flow,  135:837 
Tetrahymena 

conjugation  of,  phosphorylation  of  linker 
histone  8  in,  135:1219 

role  of  granule  lattice  protein  1  to  effect 
function  and  composition  of  secretory 
granules  in,  135:1775 

TGN,  role  of  specific  domain  of  transferrin 
receptor  in  targeting  to,  135:1749 
Thermotolerance,  mitochondrial,  molecular 
chaperone  Hsp78  crucial  in, 

134:1375 

Thiolase,  Peblp  is  intraperoxisomal  receptor 
for  NH2-terminal,  type  2,  peroxisomal 
targeting  sequence  of,  Peblp  targeted 
to  peroxisomes  by  NH2-terminal  pep¬ 
tide,  Pas7p,  132:325 

Thioredoxin,  required  for  vacuole  inherit¬ 
ance  in  Saccharomyces  cerevisiae,  132: 
787 

Three-dimensional  analysis,  comparison  of 
active  and  inactive  human  X  inter¬ 
phase  chromosome  territories  using, 
135:1427 

Thrombospondin,  effects  on  vitronectin  of 
melanoma  cells  through  integrin- 
associated  protein,  135:533 
Tight  junctions 

antiglycolipid  antibody  interferes  with  ba- 
solateral  polarization  and  formation  of, 
inhibits  Madin-Darby  canine  kidney 
cell  adhesion  to  laminin,  133:695 


catenins  and  Zonula  Occludens-1  form 
complex  during  early  stages  in  assem¬ 
bly  of,  132:451 

interspecies  diversity  of  occludin  sequence, 
cDNA  cloning  of  human,  mouse,  dog, 
and  rat-kangaroo  homologues,  133:43 
permeability  of,  134:1031 
symplekin  in,  134:1003 
TlMP-1,  in  mammary  epithelial  cells  of 
mice,  effects  of  crossing  stromelysin-1 
with,  135:1669 

Tissue  distribution,  Vamp/synaptobrevin 
isoforms  1  and  2  are  widely  and  differ¬ 
entially  expressed  in  nonneuronal  tis¬ 
sues,  132:132:167 

Tissue  factor,  mechanism  for  regulating  cell 
surface  proteolysis  of  coagulation  path¬ 
way  dependent  on,  ligand-induced  pro¬ 
tease  receptor  translocation  into  cave- 
olae,  133:293 

Titin,  association  with  myomesin  and  M- 
protein,  134:1441 

Tonsillar  stromal  cells,  rolling  interactions  of 
lymphocytes  on,  134:1075 
Topoisomerase-1,  DNA,  inhibitors  of,  in¬ 
duce  apoptosis  independent  of  DNA 
synthesis,  134:757 

Topoisomerase  II  a,  required  for  proper  cen- 
tromere/kinetochore  structure,  134:1097 
Touch  dome  mechanoreceptor  units,  en¬ 
larged  by  elevated  NT-3, 134:487 
Trafficking,  polarity,  detergent  solubility 
and,  glycosylphosphatidylinositol- 
anchored  protein  after  LDL-depriva- 
tion  ofMDCK  cells,  133:1265 
Transcription 

of  o(l(Vl)  collagen  chain,  in  transgenic 
mice,  specific  regions  involved  in  regu¬ 
lation  of,  135:1163 

dynamic  organization  of  pre-mRNA  splic¬ 
ing  factors  dependent  on,  polytene  nu¬ 
clei,  133:929 

metazoan  rDNA  enhancer  acts  by  making 
more  genes  active  in,  133:943 
micronuclei  during  Tetrahymena  conjuga¬ 
tion,  associated  with  phosphorylation 
of  linker  histone  8, 135:1219 
Transcription  factor  NF-kB,  activated  by 
adenovirus  E3/19K  protein,  requires 
ER  retention,  132:511 
Transcription  sites,  intron-dependent  re¬ 
cruitment  of  pre-mRNA  splicing  fac¬ 
tors  to,  133:719 

Transcriptional  silencing,  regulation  of,  by 
phosphorylation  of  Sir3p  activated  by 
MAP  kinase,  135:571 
Transcytosis,  signal  transduction  by  poly¬ 
meric  immunoglobulin  receptor  sug¬ 
gests  role  in  regulation  of  receptor, 
133:997 

Transepithelial  electrical  resistance,  expres¬ 
sion  of  both  wild-type  and  mutant  oc¬ 
cludin  induces,  134:1031 
Transferrin,  interaction  through  pericentri- 
olar  recycling  compartment  of  rabll 
and,  135:913 
Transferrin  receptors 

polarized  sorting  mechanism  in  MDCK 
cells  of,  135:139 

specific  domain  of,  reorganization  of  recy¬ 
cling  compartment  caused  by,  135:1749 
Transforming  growth  factor  a,  population 
expansion,  clonal  growth,  and  specific 
differentiation  patterns  in  primary  cul¬ 
tures  of  hepatocytes  induced  by  HGF/ 
SF,  EGF,  and,  chemically  defined 
(HGM)  medium,  132:1133 
Transforming  growth  factor-|3,  endoglin 
modulates  cellular  responses  to 
TGF-pi,  133:1109 


The  Journal  of  Cell  Biology,  Volume  135,  1996 


1978 


Transforming  growth  factor-p2,  expression 
of  in  osteoblasts  results  in  osteoporosis¬ 
like  phenotype.  132:195 
Transglutaminase,  membrane-bound, 

keratinocyte-specific,  in  lamellar  ich¬ 
thyosis,  134:715 
trans-Golgi  network 

biogenesis  of  MHC  class  II  compartment 
in  human  I-Cell  Disease  B  lympho¬ 
blasts,  132:769 

different  biosynthetic  transport  routes  to 
plasma  membrane  in  BHK  and  CHO 
cells,  133:247 

of  endocrine  cells,  tyrosine  phosphatase 
and  tyrosine  kinase  are  required  for 
formation  of  secretory  vesicles  from, 
135:1471 

mediation  of  transport  of  newly  synthe¬ 
sized  soluble  lysosomal  enzymes  from, 
by  two  distinct  mannose  6-phosphate 
receptors,  134:615 

novel  adaptor-related  protein  complex, 
133:749 

sorting  of  newly  synthesized  galactosphin- 
golipids  to  two  surface  domains  of  epi¬ 
thelial  cells,  132:813 

Transit  sequence,  IAP86  and  IAP75,  compo¬ 
nents  of  multisubunit  complex  mediat¬ 
ing  energy-independent  recognition  of, 
134:315 

Translational  activation,  of  CUG-initiated 
FGF-2  for  cell  transformation  and 
stress  response,  135:1391 
Translational  regulation,  tissue-specific,  134: 
827 

Translocating  chain-associating  membrane 
(TRAM),  in  cotranslational  transloca¬ 
tion  of  proteins  across  mammalian  ER 
membrane,  134:25 
Translocation 

early-phase  TRAM  protein  in,  134:25 
role  of  yeast  heat  shock  proteins  Ssal/2  in, 
135:1229 

of  Src  kinase  to  cell  periphery,  mediated 
by  actin  cytoskeleton,  controlled  by  G 
proteins,  135:1551 
Transmembrane  domain 

required  for  Rerlp-dependent  retrieval  in 
ER  localization  of  Secl2p,  134:279 
role  of  CD37  in  T  cell  receptor  assembly, 
132:299 

Transmembrane  ligands,  mutations  in 

Drosophila  hook  gene  inhibit  endocy- 
tosis  of  boss  transmembrane  ligand 
into  multivesicular  bodies,  133:1205 
Transmembrane  protein,  internalization  sig¬ 
nal  in  cytoplasmic  domain  of,  simian 
immunodeficiency  virus,  modulates  ex¬ 
pression  of  envelope  glycoproteins  on 
cell  surface,  132:795 
Transport 

across  nuclear  pore  complex,  identifica¬ 
tion  and  localization  of  novel  form  of 
RanGAPl  involved  with  regulation  of, 
135:1457 

forward,  role  of  COP  I  vesicles  in,  134:1411 
of  MHC  class  II  molecules,  from  lysoso¬ 
mal  structures  to  plasma  membrane, 
135:611 

of  neurofilaments,  effects  of  NF-H  on, 
135:711 

receptor-mediated,  of  soluble  misfolded 
proteins  to  yeast  vacuoles,  135:623 
retrograde,  role  of  COP  I  vesicles  in,  134: 
1411 

velocity  and  magnitude  of  tubulin,  in  rat 
sympathetic  neurons,  135:701 
Transport  factors,  dynamic  localization  of 
nuclear  import  receptor  and  its  interac¬ 
tions  with,  133:1163 


Transport  vesicles 

constitutive,  defined  by  pantophysin,  134: 
731 

roles  of  COPII  and  Shr3p  in  packaging 
amino  acid  permeases  into,  135:585 

transport  of  vesicular  stomatitis  virus  G 
protein  to  cell  surface  is  signal  medi¬ 
ated  in  polarized  and  nonpolarized 
cells,  133:543 

yeast  Secl2p  in  formation  of,  134:279 
TRF,  interaction  between  mammalian  telo- 
meric  DNA  and,  135:867 
Triad  formation,  in  dysgenic  (mdg/mdg)  line 
cells,  134:375 

Triton  X-100,  endocytosis  of  GPI-linked 
membrane  folate  receptor-a,  132:35 
TrkA  receptor,  TrkA  receptor  ectodomain 
cleavage  generates  tyrosine- 
phosphorylated  cell-associated  frag¬ 
ment,  132:427 

Tropomyosin,  mutants  in  Drosophila  flight 
muscle,  135:673 

Troponin  T,  mutations  of  in  striated  and 

nonstriated  muscle  cells  of  Caenorhab- 
ditis  elegahs,  132:1061 

Truncation,  mutants  of  COOH-terminal  re¬ 
gion  of  fusion  protein,  135:73 
Trypanosoma  cruzi,  invasion  of  mammalian 
cells  by,  occurs  by  actin-independent 
mechanism  distinct  from  phagocytosis, 
134:349 

Trypanosomes 

host  cell  invasion  by,  requires  lysosomes 
and  microtubule/kinesin-mediated 
transport,  134:349 

mitochondria  of,  have  more  than  one 
hsp70, 134:603 

Trypsin,  treatment  of  surface  of  intact  mito¬ 
chondria  with,  for  removal  of  proximal 
components  of  outer  membrane  im¬ 
port  machinery,  134:307 
TUB4,  in  microtubule-organizing  center 
function,  1.34:443 

Tub4p,  novel  tubulin  in  Saccharomyces  cere- 
visiae,  role  in  microtubule  organiza¬ 
tion,  134:429 

Tub4p  function,  perturbation  of,  results  in 
spindle  and  spindle  body  defects,  134: 
443 
Tubulin 

active  transport  of  photoactivated  mole¬ 
cules  of,  growing  axons,  revealed  by 
new  electron  microscopic  analysis,  133: 
1347 

chaperonin-mediated  folding  of  actin  and, 
132:1 

a-,  repression  of  synthesis  of,  mechanism 
of  translational  inhibition  of,  effect  of 
colchicine  on,  135:1525 

transport  in  neurons,  133:1355 

velocity  and  magnitude  of  transport  of,  in 
rat  sympathetic  neurons,  135:701 
Tubulin  family,  protofilament  and  ring  for¬ 
mations  of  all  members  of,  135:5 
Tumor  necrosis  factor,  chloride  ion  efflux  in¬ 
duced  by,  135:511 

Tumor  necrosis  factor-a,  cooperative  effect 
of  bFGF,  VEGF,  and,  formation  of  tu¬ 
bular  structures  of  human  microvascu- 
lar  endothelial  cells  in  fibrin  matrix, 
role  of  urokinase  activity,  132:1177 
Tumor  suppression,  by  plakoglobin,  aug¬ 
menting  effect  of  N-cadherin, 

133:199 

Tumor  suppressor  gene,  role  of  p53  to  in¬ 
duce  postmitotic  neuronal  apoptosis, 
135:1085 
Tumorigenesis 

and  epidermal  growth  factor-induced 
changes  in  af,P4  function,  134:241 


in  squamous  epithelium,  inadvertent  ex¬ 
pression  of  nonepithelial  cadherin 
causes,  135:1643 

Type  111  repeats,  first,  deletion  of,  alter  rate 
of  fibronectin  matrix  assembly, 

134:573 

Type  V  collagen,  in  chicken  cornea,  role  in 
regulation  of  fibril  diameter, 

135:1415 

Tyrosinase,  augmentation  of,  by  cAMP  ele¬ 
vating  agents,  stimulates  melanogene- 
sis,  134:747 
Tyrosine 

agrin-induced  acetylcholine  receptor  clus¬ 
tering  in  mammalian  muscle  requires 
phosphorylation  of,  132:937 
anchorage  mediated  by  integrin  a6p4  to 
laminin  5  regulates  phosphorylation  of, 
epiligrin,  membrane-associated  pro¬ 
tein,  132:727 

phosphatase  and  kinase,  formation  of 
secretory  vesicles  from  TGN  of  endo¬ 
crine  cells  require,  135:1471 
stimulation  of  P,  integrins  on  fibroblasts 
induces  PDGF  independent  phosphor¬ 
ylation  of,  PDGF  P-receptors,  132:741 
targeting  of  LAMPl  to  lysomes  is  depen¬ 
dent  on  spacing  of  cytoplasmic  tail  ty¬ 
rosine  sorting  motif  relative  to  mem¬ 
brane,  132:565 

TrkA  receptor  ectodomain  cleavage  gen¬ 
erates  tyrosine-phosphorylated  cell- 
associated  fragment,  132:427 
Tyrosine  kinase 

activity  increased  in  nuclear  fractions  with 
translocation  of  fibroblast  growth  fac¬ 
tor  receptor  to  nucleus,  134:529 
Lck,  associated  with  glycolipid-enriched 
membrane  domains,  relationship  to 
CD45  of,  135:1515 

ppl25'"^'^,  functions  to  suppress  ajjoptosis 
in  fibroblasts,  135:1383 
role  of  Fey  receptors  and,  N'^/H^  ex¬ 
change  activity  during  phagocytosis  in 
human  neutrophils,  132:1037 
TrkA,  neurotrophin  receptor  forms  com¬ 
plex  with,  gp75, 132:945 
Tyrosine  kinase  receptors,  motogenic  and 
morphogenic  activity  of  epithelial,  133: 
1095 

Tyrosine  phosphatases,  transmembrane, 
LAR  subfamily  of,  cadherin-catenin 
complex  associated  with,  134:1519 
Tyrosine  phosphorylation 
of  Cek9, 1.35:781 

fibroblast  growth  factor  receptor-1  sub¬ 
strates,  134:783 

Rho-stimulated  contractility  drives  forma¬ 
tion  of  stress  fibers  and  focal  adhe¬ 
sions,  133:1403 

Tyrosine-based  signals,  protein  targeting 
mediated  by,  distinct  saturable  compo¬ 
nents  of  targeting  mechanisms  of 
di-leucine-based  and,  135:341 
U937  cells,  binding  of  vitronectin  to,  through 
somatomedin  B  domain,  134:1563 
Ubiquitin,  yeast  ubiquitin-like  genes  in¬ 
volved  in  duplication  of  microtubule 
organizing  center,  133:1331 
Ubiquitination 

of  a-factor  receptor  (Ste3p),  134:661 
receptor,  decrease  in,  correlates  with  im¬ 
pairment  of  receptor  degradative  turn¬ 
over  in  mutant  strain  of  a-factor  recep¬ 
tor,  134:661 

Ultraviolet  radiation,  activates  growth  factor 
receptors  via  reactive  oxygen  interme¬ 
diates,  133:211 

unc-7,  mutations  in,  severely  impair  forward 
locomotion,  134:537 


Subject  Index,  Volumes  132-135 


1979 


unc-6H.  involvement  in  Caenorhabditis  ele- 
gans  body-wall  muscle  contraction, 
134:885 

iinc-89  gene,  encodes  giant  modular  protein 
composed  of  Ig  and  signal  transduction 
domains,  Caenorhahditus  elegans.  re¬ 
quired  for  muscle  M-line  assembly, 
132:835 

Upstream  binding  factor,  in  vivo  evidence 
that  TATA-binding  protein/SLl  colo¬ 
calizes  with  RNA  polymerase  I  and, 
rRNA  synthesis  is  either  active  or  inac¬ 
tive,  133:225 

Upstream  open  reading  frame  (uORF)4, 
amino  acid  coding  sequence,  inhibits 
effect  on  translation  of  downstream 
major  open  reading  frame,  134:827 
Urokinase,  role  of,  cooperative  effect  of 
TNFa,  bFGF,  and  VEGF  on  formation 
of  tubular  structures  of  human  mi- 
crovascular  endothelial  cells  in  fibrin 
matrix,  132:1177 

Usolp,  assembly  of  ER  to  Golgi  SNARE 
complex  requires,  132:755 
Vacuolar  protein  sorting  protein  10,  cycles 
between  late-Golgi  and  prevacuolar 
compartments  in  its  function  as  sorting 
receptor  for  multiple  yeast  vacuolar 
hydrolases,  133:529 

Vacuolating  cytotoxin  A,  oligomeric  and 

subunit  structure  of  Helicobacter  pylori 
vacuolating  cytotoxin,  133:801 
Vacuoles 

identification  of  cytoplasm  to  vacuole  tar¬ 
geting  determinant  in  aminopeptidase 
1, 132:999 

in  Saccharomyces,  function  of  myosin  and 
actin  in  inheritance  of,  135:1535 
thioredoxin  required  for  inheritance  of, 
Saccharomyces  cerevisiae,  132:787 
of  yeast,  receptor-mediated  transport  of 
soluble  misfolded  proteins  to,  135:623 
VAMP,  endocytosis  of,  facilitated  by  synap¬ 
tic  vesicle  targeting  signal,  132:537 
Vascular  cell  adhesion  molecule  (VCAM)-l, 
effect  of  CC  chemokines  on  monocyte 
adhesion  to,  134:1063 

Vascular  endothelial  cell  growth  factor,  co¬ 
operative  effect  of  TNFa,  bFGF,  and, 
formation  of  tubular  structures  of  hu¬ 
man  microvascular  endothelial  cells  in 
fibrin  matrix,  role  of  urokinase  activity, 
132:1177 

Vasodilator-stimulated  phosphoprotein, 
binding  of,  controlled  by  proline-rich 
repeats  in  ActA  protein  of  Listeria 
monocytogenes,  135:647 
V-ATPase,  Golgi  maintained  at  acidic  level 
by,  134:1387 

Ventricular  zone  gene-1,  in  neurogenic  re¬ 
gions  of  cerebral  cortex,  role  in  LPA 
signaling,  135:1071 

Vero  cells,  internalization  of  FlTC-beta 
subunit  of  verotoxin  (VTIB)  in,  134: 
1387 

Verotoxin,  B  subunit  of  (VTIB),  from  en- 
terohemorrhagic  Escherichia  coli,  re¬ 
sponsible  for  attachment  of  holotoxin 
to  cell  surface,  134:1387 
Very  late  antigen  (VLA)-4,  transient  activa¬ 
tion  and  deactivation  of,  may  facilitate 
transendothelial  diapedesis,  134:1063 
Vesicle  recycling,  synaptic,  total  pool,  re¬ 
duced  in  synapsin  1-deficient  mice, 
134:1219 

Vesicle  repriming,  synaptic,  normal  in  syn¬ 
apsin  I-deficient  mice,  134:1219 
Vesicle  scission,  requirements  of  second 
stage  of  post-Golgi  vesicle  formation, 
role  of  PKC  in,  135:355 


Vesicle-associated  membrane  protein-2 

(VAMP-2),  segregated  from  recycling 
endosomes  in  insulin-sensitive  cells, 
134:625 

Vesicle-associated  membrane  protein/synap- 
tobrevin,  isoforms  1  and  2  of,  widely 
and  differentially  expressed  in  nonneu¬ 
ronal  tissues,  132:167 
Vesicles 

cycle  of  synaptic,  single  vesicle  budding 
step  involving  clathrin  and  dynamin, 
133:1237 

endosomal  pCOP  involved  in  pH- 

dependent  formation  of  transport,  des¬ 
tined  for  late  endosomes,  133:29 
novel  class  of  clathrin-coated,  budding 
from  endosomes,  132:21 
synaptic,  recycling  pathways  of,  in  active 
and  nonactive  zones,  135:797 
targeting  and  fusion  of  ER-derived  trans¬ 
port  vesicles  with  purified  yeast  Golgi 
membranes,  132:277 

Vesicular  carriers,  structure  and  organiza¬ 
tion  in  endoplasmic  reticulum  export 
complexes,  COPII-coated,  135:19 
vesicular  SNAP  receptor  (vSNARE),  synap- 
tophysin  binding  to,  134:731 
Vesicular  stomatitis  virus  G  protein,  trans¬ 
port  to  cell  surface,  signal  mediated  in 
polarized  and  nonpolarized  cells,  133: 
543 

Vesicular  transport 

association  of  dynamin-like  protein  with 
Golgi  apparatus  in  mammalian  cells, 
133:761 

of  MHC  class  II  molecules,  from  lysoso¬ 
mal  structures  to  plasma  membrane, 
135:611 
Vimentin 

disrupted  glial  fibrillary  acidic  protein  net¬ 
work  in  astrocytes  from  vimentin 
knockout  mice,  133:853 
filaments,  decoration  of,  with  plectin  re¬ 
peat  5  domain,  134:1455 
mitosis-specific  phosphorylation  of,  pro¬ 
tein  kinase  C  coupled  with  reorganiza¬ 
tion  of  intracellular  membranes,  133: 
141 

Vimentin  intermediate  filaments,  disruption 
of  state  of  assembly  by  microinjection 
of  1 A  peptides  in  cultured  cells,  134: 
971 
Vinculin 

cell  adhesiveness  in  endoplasmic  reticu¬ 
lum  controlled  by  calreticulin- 
regulated  expression  of,  135:1913 
in  filopodial  motility,  134:1 197 
interaction  domain  on  paxillin  of, 

135:1109 

Viral  genomes,  transport  to  nuclear  domain 
(ND)IO,  does  not  require  viral  gene  ex¬ 
pression,  134:815 

Viral  RNA,  localization  of  polyadenylated 
RNA  and  snRNP  and,  135:303 
Virus,  Gag  precursor  of  Moloney  murine 
leukemia,  targeting  to  budding  site  of, 
135:1841 

Virus  replication  sites,  DNA,  134:815 
Visualization,  new  method  of,  of  chromatin 
organization  and  DNA  sequences  us¬ 
ing  lac  operator-repressor  staining, 
135:1685 
Vitronectin 

bead  binding,  is  integrin-associated  pro¬ 
tein  (lAP)  and  integrin  dependent, 
134:1313 

interaction  of  urokinase  type  plasminogen 
activator  receptor  (uPAR)  with,  pro¬ 
motes  cell  adhesion  in  extracellular 
matrix,  134:1563 


of  melanoma  cells,  effects  of  thrombo- 
sptondin  through  integrin-associated 
protein  on,  135:533 

spreading  of  p3  or  |35  cells  on,  134:1323 
v-SNARE,  implicated  in  intra-Golgi  trans¬ 
port,  133:507 

Wallerian  degeneration,  granulocyte  mac¬ 
rophage  colony  stimulating  factor  pro¬ 
duced  in  lesioned  peripheral  nerves  in¬ 
duces  up-regulation  of  cell  surface 
expression  of  MAC-2  by  macrophages 
and  Schwann  cells,  133:159 
Weaver  granule  neurons,  rescue  mecha¬ 
nisms  of,  134:477 

Wing  hairs,  in  Drosophila,  roles  of  Cdc42 
and  Racl  in  formation  of,  135:1277 
wingless  protein,  in  Drosophila,  role  of  gly- 
cosaminoglycans  in  transmission  of, 
135:819 

Wingless  signaling,  role  of  Armadillo  in,  134: 
1283 

Wnt  genes,  activities  of  Wnt-\  class  of  se¬ 
creted  signaling  factors  are  antago¬ 
nized  by  Wnt-5A  class  and  by  domi¬ 
nant  negative  cadherin  in  early 
Xenopus  development,  133:1123 
Wortmannin,  potential  sites  of  Pl-3  kinase 
function  in  endocytic  pathway  revealed 
by,  PI-3  kinase  inhibitor,  132:595 
Wound  healing 

in  chick  embryo,  actin  purse-string  assem¬ 
bly  during,  roles  of  cadherin,  myosin 
and  Rho  during,  135:1097 
and  epidermal  growth  factor-induced 
changes  in  af,P4  function,  1.34:241 
re-epithelialization  after  skin  injury  corre¬ 
lates  with  reorganization  of  keratin  fil¬ 
aments  in  wound  edge  keratinocytes, 
potential  role  for  keratin  16, 132:381 
Wounding,  extracellular  matrix  alters  PDGF 
regulation  of  fibroblast  integrins,  132: 
239 

wt-p53,  endogenous,  of  C2C212  cells,  tran¬ 
scriptional  activity  during  myogenesis 
inhibited  by  p53  dominant-negative  ex¬ 
pression,  134:193 

X  chromosome,  XIST  RNA  paints  the  inac¬ 
tive,  interphase,  novel  RNA  involved  in 
nuclear/chromosome  structure,  132:259 
Xanthosine  triphosphate,  GTPase  distinct 
from  Ran  involved  in  nuclear  protein 
import,  133:971 
Xenopus 

activities  of  Wnt-\  class  of  secreted  signal¬ 
ing  factors  are  antagonized  by  Wnt-5A 
class  and  by  dominant  negative  cad¬ 
herin  in  early  development  in,  133:1 123 
binding  to  cadherins  antagonizes  signaling 
activity  of  p-catenin  during  axis  forma¬ 
tion  in,  132:1 105 

embryonic  cell  adhesion  to  fibronectin, 
134:227 

embryos,  calcium  dynamics  in,  changes  in 
cleavage  stage  of,  135:181 
metazoan  rDNA  enhancer  acts  by  making 
more  genes  transcriptionally  active, 
133:943 

nonmuscle  myosin  heavy  chain  isoforms, 
differences  in  subcellular  localizations 
and  enzymatic  activities,  134:675 
nontetrameric  species  is  major  soluble 
form  of  keratin  in  oocytes  of,  rabbit 
reticulocyte  lysates,  132:153 
oligomerization  and  maturation  of  Na,K- 
ATPase,  interaction  of  cytoplasmic 
NH2  terminus  of  p  subunit  with  a  sub¬ 
unit,  133:1193 

site-specific  initiation  of  DNA  replication 
dictated  by  chromosome  structure  in, 
135:1207 


The  Journal  of  Cell  Biology,  Volume  135,  1996 


1980 


Xenopus  laevis 

actin-depolymerizing  factor/cofilin  in,  a 
phosphorylation-regulated  protein  es¬ 
sential  for  development.  132:871 
influence  of  M-phase  chromatin  on  anisot¬ 
ropy  of  microtubule  asters,  133:125 
nuclear  proteins  of  quiescent  cells  in,  in¬ 
hibit  DNA  replication  in  intact  and 
permeabilized  nuclei,  133:955 
XIST  gene,  paints  the  inactive  X  chromo¬ 
some  in  interphase,  novel  RNA  in¬ 
volved  in  nuclear/chromosome  struc¬ 
ture,  132:259 
Yeast 

aberrantly  segregating  centromeres  acti¬ 
vate  spindle  assembly  checkpoint  in 
budding,  133:75 

associations  among  PH  and  SH3  domain- 
containing  proteins  and  Rho-type  GT- 
Pases  in,  133:879 

Bud4p,  level  of,  regulated  in  cell  cycle- 
dependent  manner,  134:413 
endocytosis  dim  mutants  identified 
through  novel  genetic  screen  of,  135: 
1485 

movement  of  cortical  actin  patches  in,  132: 
861 

nucleoporin  Nupl88p  interacts  genetically 
and  physically  with  core  structures  of 
nuclear  pore  complex  in,  133:1153 
receptor-mediated  transport  of  soluble 
misfolded  proteins  to  vacuoles  in,  135: 
623 

reduced  levels  of  a-factor  mating  phero¬ 
mone  results  in  cell  fusion  defective 
mutants  in,  135:1727 

[  refolding  activity  of  heat  shock  proteins 

Ssal/2,  protein  translocation  in,  135: 

I 

i  src  homology  region  3  domain-binding 

j  proteins  in,  involved  in  bud  formation, 

'  133:865 

targeting  and  fusion  of  ER-derived  trans- 
j  port  vesicles  with  purified  Golgi  mem- 

I  branes  of,  132:277 

t  Yeast  actin-related  protein,  Arp2p,  in  late 

stage  of  cell  cycle,  134:117 

I  Yeast  peroxisomal  transporter,  Pmp47,  in 

transport  and  folding  of  dihydroxyace- 
tone  synthase  (DHAS),  134:37 
Z  band,  three-dimensional  structure  of,  nor¬ 
mal  mammalian  skeletal  muscle,  133: 
571 

iZona  pellucida.  acrosome  reactions  trig¬ 
gered  by  contact  with,  during  mamma¬ 
lian  fertilization,  134:637 
zonula  adherens,  early  stages  in  formation, 
and  armadillo,  bazooka,  and  stardust, 
134:149 

Zonula  occludens,  novel  type  of  protein  in, 
associated  with  tight  junctions  of  polar 
epithelia  and  Sertoli  cells  of  testis  but 
not  vascular  endothelia.  134:1003 
Zonula  Occludens- 1,  and  catenins  form 
j  complex  during  early  stages  in  assem- 

;  bly  of  tight  junctions,  132:451 

zwIO,  mutations  in,  disrupt  chromosome  be- 
1  havior  in  male  meiosis  I  and  II,  134: 

!  1127 


Subject  Index,  Volumes  132-135 


1981 


